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Studies of the antidiabetic effects of garlic o1l

and 1ts organosulfur compounds on

streptozotocin-induced diabetic rats and the

related mechanisms(2/2)
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Abstract

The aims of the present study are to
understand the antidiabetic effects of
garlic oil and its organosulfur
compounds and the related mechanisms.
To this end, the present study had
carried out the following four parts of
investigations in two years by using an
STZ-DM model in rats. Firstly, short-
term effects on OGTT and long-term
effects on fasting blood glucose level,
OGTT and ITT. Secondly, effects on the
development of  chronic DM
complications including kidney and
eyes problem. Thirdly, effects on
glucose generation rate in hepatocyte.

Finally, effects on glucose utilization



rate in skeletal muscle. Rats were
injected with STZ(65 mg/kg BW; i.v.).
Control rats were injected with vehicle
(citrate buffer, pH4.2). Three days after
the induction, rats confirmed to be DM
were randomly assigned to groups and
fed every other day with GO (100, 200
mg/kg BW), DAS (20, 40 mg/kg BW),
DADS (40, 80 mg/kg BW), DATS (40,
80 mg/kg BW). Control normal and DM
rats were treated with the vehicle, corn
oil, for the same period. Acute effects
on OGTT(1g glucose’/kg BW) were
carried out at first time when these
components were introduced to rats at 5
days after STZ injection. Chronic effects
on OGTT were carried out at two weeks
after the first feeding. Chronic effects on
ITT (1 Unit insulinkg BW) were
investigated at 10 days after the first
feeding. All animals were killed at 3
weeks after the injection of STZ or
vehicle and blood were collected for
plasma levels of insulin, glycosylated
protein, and free fatty acid. Furthermore,
soleus muscle from these animals were
prepared and incubated  with
radiolabelled  glucose for
metabolism rats to CO,, lactate and
glycogen. Major finding of the present
study include: (1) GO and its
ornanosulfur compounds did not affect
fasting blood glucose level; (2) GO and
its ornanosulfur compounds did not
acutely affect OGTT; (3) at 2 weeks
after the feeding of DAS, DADS or
DATS significantly improve OGTT and
insulin secretion; (4) DADS 80 and
DATS 40 significantly improve ITT; (5)
at 3 weeks after the induction of DM,
DAS and DADS significantly decreased
glycosylated protein levels in plasma, in

glucose

addition, fasting insulin levels in plasma
in all treated groups, except for DATS
80, were all increased; (6) at 3 weeks
after the induction of DM, DAS 20,
DAS 40 and DATS 40 significantly
decreased free fatty acid level in plasma;
(7) at 3 weeks after the induction of DM,
DAS 40 and DADS 40 improved
glucose oxidation in skeletal muscle, in
glycogen
glucose in skeletal muscle was also
improved by DAS, DADS and DATS.
In summary the present study
demonstrated that in an STZ-DM model,
the feeding of GO and its ornanosulfur
compounds is not able to decrease blood

addition, synthesis  from

glucose acutely. However, two weeks of
feeding of DAS, DADS or DATS is able
to decrease glycosylated protein levels
in plasma. Possible mechanisms for GO
and its ornanosulfur compounds include:
improving glucose tolerance, increasing
plasma insulin level, decreasing plasma
free fatty acid level and increasing
insulin stimulated glucose utilization
rate in skeletal muscle.

fié¢ F:Garlic Diabetes Oral
glucose tolerance test Insulin tolerance
test glycosytlated protein free fatty
acid skeletal muscle glucose
utilization rate
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Figl. 4l K R E A STZ FH3848 i K B L # R 8A CO A F# & DAS, DADS, DATS $1 GO # R 2 A RA KRB M B2 FH

o A 1E

BW > DATS 40, DATS 80-## £ % +3# & DATS 40, DATS 80mg/kg BW » GO 100, GO 200-# 5 5 +3# & GO100, GO 200mg/kg BW-#048 & 7 & X & T3 i+ 4

Control-3% # 42 » CO-4 A+ & & CO» DAS 20, DAS 40-## %7 +5# & DAS 20, DAS 40mg/kg BW> DADS 40, DADS 80-4 57+ & DADS 40 DADS 80mg/ke
#4f A3 4-6;% # 24 Independent-Sample t-Test S # @M 2 EHBF LR - “&7 8t Control AHBELE - "A7H CO @A ¥ £ B(p<0.05)
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Fig 2. &% K RS04 STZ 3448 /s A R 3t 7 & | & CO & A Bl # & DAS, DADS,
DATS 2 GO R 2 ARAERAE A XM At H HRBEZIRA

Control-3% %] 48 » CO-# f 5% +3# & # & CO > DAS 20, DAS 40-# F %+ & DAS 20, DAS 40 mg/kg BW
DADS 40. DADS 80-# 5 7+ & DADS 40, DADS 80 mg/kg BW + DATS 40, DATS 80-# &7+ &
DATS 40. DATS 80 mg/kg BW » GO 100, GO 200-# 57+ £ GO 100, GO 200 mg/kg BW; #c 4§ 2 w
> X BT {Et R £ 4% R ¥ 4-6,F # 4 Independent-Sample t-Test 547 48 k] & & HEBFLR - THRT
$i Control ‘e B BAE £ 8 - "AFH CORABFE £ R (p<0.05)
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B 3. #Edlea K &9 STZ 35448 ks 3 # &k #) CO 3K Bl #| & DAS DADS DATS
#GO#ARZARAERKLE =8 OGTT #f Z h i Rt
Control-3E %] 42 » CO-#% 5 %+ £ $& # CO>DAS 20, DAS 40-# /7% +7# & DAS 20, DAS 40 mg/kg BW -
DADS 40. DADS 80-# 57 +i# & DADS 40, DADS 80 mg/kg BW » DATS 40, DATS 80-3#% fk 7% + ¥ &
DATS 40. DATS 80 mg/kg BW » GO 100, GO 200-# 5 # +# & GO 100, GO 200 mg/kg BW; #45 & 7+
¥R AT E $BE £ 4% k¥ 4-6; F 424 Independent-Sample t-Test M AR XA FABEE LK - " &
FHEEFANCOMEBELEE - "REFARCOMARELE - (p<0.05)
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B S dE#lde K R E oL STZ %4848 fom R # & 8B CO 2K E) & & DAS DADS,
DATS 1 GO Z R R A B R A F + KMk B F & L M RIXATT)HA R do b 2 38 5 15
Control-#% %] 48 » CO-#% Sk 7%+ & & B CO>DAS 20, DAS 40-#% £ % +i# & DAS 20 . DAS 40 mg/kg
BW » DADS 40, DADS 80-# /5% +3# & DADS 40, DADS 80 mg/kg BW » DATS 40, DATS 80-
¥ Bk %+l & DATS 40 DATS 80 mg/kg BW>GO 100 GO 200-#% & % +i# & GO 100_.GO 200 mg/kg
BW: 34§ & 57 & R, A F3M+ 128 £ 4% A # 4-6; F # 14 Independent-Sample t-Test 447 48 F & 5
HBEEEE CATHBELBCOLABEERE - "RE TR COMFBMELE - (p<0.05)




NEFA

S
O Control
B DM
DAS 20
DAS 40
8 DADS 40
M DADS 80
DATS 40
DATS 80
B GO 100
& GO 200

|

Fig 6. &E% K B #24 STZ 4% ks X 8 3% & & CO & & FE &l & DAS,
DADS, DATS 1 GO # R 2 AR AR B F B XM a P HBIEVRZERE
Control-#% #] 48 » CO-#% Fk %+ # R # & CO>DAS 20, DAS 40-#% f. 7%+ & DAS 20, DAS 40 mg/kg
BW > DADS 40, DADS 80-#% 5 7% +:# & DADS 40, DADS 80 mg/kg BW » DATS 40, DATS 80-
¥ B+ & DATS 40 DATS 80 mg/kg BW>GO 100, GO 200-# 5.7 +i# & GO 100 GO 200 mg/kg
BW;#ig &7 5 X AT M+ £ £ 4 A 4-6,F 4 14 Independent-Sample t-Test 547 42 F] & F
HBEER - #5578 Control A BELR - "4 8 CO @Kk 8% £ E(p<0.05)
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B 7.¥EH 48K R ER STZ FH48 48 fkom R #ERIRAE CO R F A & DAS, DADS,
DATS $1 GO 2 X & B #BIAE 10 % 100 punit/ml B &G ABH@QHHBZ =
FALHERBEOFBERECOLEREREZILE -

Control-#% #] 48 » CO-#% fk 7% +7# & #& & CO>DAS 20, DAS 40-#% 5% +3# & DAS 20, DAS 40 mg/kg
BW - DADS 40, DADS 80-# £ % +i# £ DADS 40, DADS 80 mg/kg BW » DATS 40, DATS 80-
¥ Sk 7%+ % & DATS 40 . DATS 80 mg/kg BW-GO 100, GO 200-# 5.7 +# & GO 100,GO 200 mg/kg
BW; st & 7 & X A -FIM+ 128 £ 4k A3 8-12; % ¥ 1 Independent -Sample t-Test 447 4a Fi] &
EHBEELE - *&RTHControl BAMELRE - #EATRCOMAFBEE £ E(D<0.05)



